The Klinefelter syndrome is a chromosomal aneuploidy caused by additional X chromosomes in men. The diagnosis is made by clinical observation and karyotype examination. Besides other characteristics, the phenotype involves infertility, hypogonadism, gynecomastia, and cognitive alterations, mainly in the language domain. This paper describes the case of a teenager with Klinefelter syndrome and history of difficulties in the learning process, behavioral and communication problems. The ethical guidelines were followed in the present report. The cognitive-communicative, pragmatic and syntactic profile was drawn from the speech and neuropsychological evaluations. The speech-language assessment showed deficits in expression and comprehension. Difficulties were also found in phonological awareness, mathematical operations, reading and writing, access to the lexicon, alterations in pragmatics and occasionally, in syntactics. The neuropsychological evaluation indicated impairments in tasks that require the identification of similarities, establishment of cause-effect relationships and analogies, demonstrating a compromised reasoning for logical operations, with intellectual level incompatible with the chronological age. This interdisciplinary clinical study favors intervention approaches in rehabilitation, to maximize the potential of the individuals affected, contributing to improve their quality of life.
INTRODUCTION
The Klinefelter syndrome (KS) is a chromosomal aneuploidy caused by additional X chromosomes in men. The trisomy (47, XXY) corresponds to 80-90% of cases, being considered the most common sexual chromosomopathy, even though there are also tetrasomies (48, XXXY or 48, XXYY) and even pentasomies (49, XXXXY) 1 . Its prevalence is around one in every 1,000 livebirths 2 . The diagnosis is made by clinical examination and karyotype testing. Besides other characteristics, the phenotype includes infertility, hypogonadism, gynecomastia, cognitive disorders, especially in the language domain, besides psychiatric alterations [2] [3] [4] [5] [6] [7] .
Patients with KS tend to present difficulties in the regulation of emotions and behavior, affecting the relationship with their peers [2] [3] [4] [5] [6] [7] . Babinet et al. (2017) 8 suggested that disorders in social cognition are part of the phenotypic aspects of KS. They presented immaturity, insecurity, shyness, low self-esteem, learning difficulties, impaired judging capacity and non-assertive behavior, characterized by a radical antagonism of passivity and aggressivity 9 , as well as high rates of distress, neuroticism and introversion 10 , besides being more susceptible to psychiatric comorbidities as anxiety, depression and conduct disorders 11 , bipolar affective disorder, schizophrenia, autism and ADDH 12, 13 . The cognitive disorders commonly observed include IQ below average, deficits in attention and frontal-executive functions, planning ability, mental flexibility and inhibitory control 9, 10 , and difficulties in motor development, fine and gross motor skills, similar to symptoms of dyspraxia.
There is consensus in the literature about the intense difficulty in communication in individuals with KS [2] [3] [4] [5] [6] . Important deficits in expressive and receptive language were described, as well as alterations in short-term verbal memory, comprehension and utilization of grammar rules, speech-language processing and the literacy process 4, 14, 15 . Additionally, there are limitations in written expression and arithmetic, being classified into specific learning disorders as dyslexia and dysorthography.
The treatment of KS addressed the physical, cognitive and behavioral symptoms and social interaction 16, 17 . The physical treatment mainly includes the replacement of testosterone levels, since several phenotypic aspects are related with deficiency of this hormone [2] [3] [4] [5] [6] [7] . The cognitive disorders tend to be milder if the diagnosis is made prenatally, which increases the chances of early hormone and psychological intervention 6 . The early diagnosis is still hardly accessible, increasing the challenges to the families, who must go through a long and difficult process to understand the cognitive and psychosocial difficulties experienced by the children, besides the difficult access to multidisciplinary treatment, which is necessary for rehabilitation 18 . Despite the abundant literature about the cognitive profile of patients with KS, the interdisciplinary communication among different health specialties, such as Speech-Language Pathology and Neuropsychology, is important for full comprehension of the patient's disorders and better planning of therapeutic strategies to minimize the characteristic sequelae of this syndrome. Thus, this paper reports the case of an adolescent with KS and history of difficulties in the learning process, behavioral and communication problems. His cognitive profile was delineated based on speech-language and neuropsychological assessment, aiming to describe the findings that may favor intervention approaches in the rehabilitation processes for this affected population.
CASE REPORT
The ethical guidelines were met for the present case report. The case study was approved by the Institutional Review Board of Bauru School of Dentistry -University of São Paulo (protocol n. 1.113.969). The family signed an informed consent form, according to Resolution 466/12 of the National Commission of Ethics in Research.
The child was born at term weighing 2,670 grams with a length of 46 centimeters. He was adopted at the age of one year and nine months, in situation of undernourishment, lack of basic care and affectivity. He was submitted to heart surgery at two years of age due to malformation. During early childhood he was easily irritable, with short periods of sleep and episodes of apnea. He presented weak suction, reflux, undernourishment and low weight gain. Until four years of age he only ate soft foods. He started to walk at two years, spoke the first words at four years and presented difficulties in school. Currently at the age of 14 years, he presents marked limitations to express himself, using short sentences and presenting difficulties in narration, such as to report facts that occurred in school, tell about a movie he watched, a situation he experienced, and others. He is attending the 6 th school grade, according to the continued progression guideline. He was described by his parents as shy, impulsive and anxious, having few friends. He presents signs of irritability, skin-picking behavior, auditory command hallucinations, low tolerance, sudden mood changes and aggressivity, making use of psychiatric drugs for psychotic symptoms. The medical evaluation and karyotype assessment (47, XXY) confirmed the KS.
The investigation of speech-language and neuropsychological competences included interview with the caretakers and specific instruments of each area. Due to the evident limitations of the individual during the evaluation process, some instruments were used at lower age level than his chronological age, aiming to delineate the profile of developmental age of the adolescent.
Therefore, the following instruments were applied for speech-language assessment: Profile of SpeechLanguage Abilities (PSLA) 19 , School Performance Test (SPT) 20 , Peabody Picture Vocabulary Test (PPVT) 21 , Tests for Evaluation of Reading Processes (TERP) 22 , Token Test (Token) 23 , Rapid Automatized Naming Test (RANT) 24 and Syntactic Awareness Test (SAT) 25 . These instruments were selected considering that most difficulties were related to the school performance. Therefore, a profile of the adolescent was delineated concerning the reading and writing abilities. 
RESULTS
The results observed in speech-language assessment (Table 1 ) indicated deficiencies in expression and comprehension. Additionally, the tests also revealed alterations in the phonological awareness level, difficulties in simple mathematic operations (addition and subtraction), reading and writing of trisyllable words, difficulty in access to the lexicon (increased latency time), alteration in pragmatics, production of simple sentences, occasionally with syntactic alteration. Concerning the comprehension, complex and abstract commands were more hardly understood and often required repetition. The results of neuropsychological assessment (Table 2 ) indicated damage to tasks that demanded the identification of similarities, establishment of causeeffect relationships and analogies, demonstrating
The evaluation of family dynamics indicated marked discrepancy between parents' perception about their child education, and those perceived by him about the parenting practices. While the son indicated behaviors that indicated risky parenting practices, with less easiness to demonstrate affection and emotions, predisposing to hostile or indifferent behaviors in the family dynamics, the parents indicated more positive behaviors.
DISCUSSION
This paper aimed to describe a case of KS, with speech-language and neuropsychological assessment.
During the interview/anamnesis process, the caretakers reported some characteristics noticed in early childhood, such as delayed language development and learning difficulties. The literature describes that early childhood can be marked by delayed language, behavioral and cognitive development 15 . Executive functions are known to be impaired in KS with damage to mental flexibility in cognitive tasks 9, 12 . The ability of abstraction of verbal concepts presented deficient scores, achieving borderline classification for the visual-spatial stimulus. The individual presented moderate difficulty in benefiting from environmental hints to reduce the number of errors and solve problems that required moral and ethical judgment, evidencing immaturity in the resolution of personalsocial issues. The ability of flexible thinking, in accordance with environmental contingencies, was below average, as well as the inhibitory control, a condition evidenced by the difficulty to sustain the reasoning and attention to maintain the context. The verbal and short-term semantic memory and the auditory-verbal operational memory had deficient scores. In selective attention subtests, there was a tendency to distraction in the presence of irrelevant stimuli, with scores below average. Skakkebaek et al. 10 associated the memory skills and executive functions to limited logical reasoning, indicating lower intelligence. The same authors associated executive functions to restricted abilities of social cognition, which was corroborated in the present case study, indicating that the socialemotional difficulties involved in behavior regulation are phenotypic cognitive characteristics of this syndrome 11, 17 .
The assessment of parenting practices indicated a risk factor for the generation of conflicts and unstable relationship between parents and son 30 . The family problems resulting from this situation were also described in the literature 11 , increasingly highlighting the importance of psychoeducational proposals to increase the assertive behavioral repertoires in the family 18 . The impairments observed in neuropsychological association functions, implied in memory, language, thought organization, inhibitory control, and others, suggested involvement of the higher association cortex. Skakkebaek et al. 10 did not observe correlation of altered brain volumes in this population when correlated to cognitive test scores; however, the findings suggest that difficulties in cognitive and adaptive development may be related to atypical conditions of the brain micro-architecture.
The speech-language and neuropsychological assessments were correlated and complementary, evidencing the importance of both evaluations in the process of diagnosis and follow-up of children with the disorders observed in KS. The findings of the neuropsychological assessment are related to the findings of The speech-language assessment (Table 1) revealed several changes in oral and written language levels, corroborating the phenotypic findings of the syndrome [2] [3] [4] [5] [6] . In language performance, no symmetry was observed in the development of receptive and expressive abilities, with greater deficiencies in expressive ability. These findings were also reported by several other studies 3, 4, 6 . An alteration was noticed in the elaboration of sentences, usually simple, with few elements and syntactic changes concerning the use of verbal tenses, besides pragmatic difficulties. The literature describes that the late development of language and speech may persist beyond childhood, with problems in syntactic production and narrative competence 13, 15 . Significant problems were also observed in learning abilities, with deficiencies in all tests applied. The literature is consensual about the problems resulting from the syndrome, indicating disorders in learning 3, 4, 6, 7 , reading skills 3, 7 and arithmetic calculations 5 .
Shanlee et al. 3 emphasized that the high prevalence of learning difficulties in KS justifies the regular neuropsychological assessment for all children with this disorder, starting at onset of elementary school, at the early stage of literacy and when difficulties are still incipient.
Concerning the intelligence quotient, the global cognitive performances were deficient, indicating impairment in fundamental skills for learning, such as the ability to form concepts, verbal and non-verbal reasoning, perceptual organization, visual-motor integration and operational memory. Gravholt et al. 6 reported that individual with KS have lower IQ, with greater deficiencies in verbal abilities rather than executive abilities, yet not enough to constitute intellectual deficiency, which was corroborated in the present case. High risk factors (intrinsic conditions) and low protective factors (such as late diagnosis) may have contributed to the severity of the disorder. Since the diagnosis was not achieved early, it may be considered that the risk factors involved may have had greater influence on the efficiency of intellectual and cognitive functions, such as language.
The individual presented low performance in visualperception and visual-construction tasks, as well as in tasks that required praxical skills. Zampini et al. 4 described the existence of deficiencies in fine and gross motor skills. The immaturity observed in the graphicperceptual-motor system justified the impaired domain of praxical skills for writing and numerical operations.
16. Girardin CM, Lemyre E, Alos N, Deal C, Huot C, Van Vliet G. Comparison of adolescents with Klinefelter syndrome according to the circumstances of the speech-language assessment, while the impaired reasoning of logical operations, identification of similarities, establishment of cause-effect relationships and the ability of abstraction of concepts interfere with the development of expressive, comprehensive, pragmatic, and syntactic language, reading, writing, speechlanguage awareness and part of numerical cognition, such as the ability to perform mathematical calculations, which were also impaired in the speech-language assessment.
CONCLUSIONS
This clinical study aimed to present the clinical phenotype of KS with its effects on cognitive, linguistic, communicative and social processes. The interdisciplinary clinical study may be considered a differential of the present report, since it favors the interventive approaches for the rehabilitation process to broaden the potential of the individuals affected, besides contributing to improve their quality of life. The study limitations include the lack of longitudinal follow-up since early age, allowing identification of the influence of environmental aspects on the individual beyond the biological aspects, since the undernourishment, lack of basic care and affectivity experienced by the individual are known risk factors for the neurodevelopment.
